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However, according to previous histologic studies, it is a multifocal inflammatory skin disease, in which atrophy of the sebaceous glands is followed by an early lymphocytic inflammation and hyperkeratosis of the pilosebaceous unit and, later, by granuloma formation and hair follicle destruction. [1] [2] [3] Previous studies reported the expression of various cytokines in the lesional HS skin. 4-9 Nevertheless, there is still a large demand for an overview to clarify the role of type 1/type 17 immune response in HS. To shed more light on immunopathogenesis of HS, the present study aimed to demonstrate the importance of these important axes in lesional HS skin by drawing a semantic connectivity map.
Methods
For this study, 24 lesional HS biopsy samples from untreated patients with HS (16 women and 8 men; median age, 36.5 years) with a mean Hurley stage of 2.25 and 9 punch biopsy samples from healthy controls (6 women and 3 men; median age, 41 years) were obtained (Table) . Informed consent (oral and written) was obtained from the study participants. Furthermore, institutional review board IMPORTANCE In spite of progress in understanding the mechanisms underlying hidradenitis suppurativa (HS) as an inflammatory skin disease, there is still a demand for an overview on immunopathogenesis of HS.
OBJECTIVE To demonstrate the importance of the type 1/type 17 immune response in lesional HS skin by drawing a semantic connectivity map.
approval was obtained and all procedures were carried out in accordance with the standards of the ethics committee of the Canton of Bern, Switzerland, on human experimentation and with the Helsinki Declaration.
Sampling and Testing
After the biopsy samples were snap-frozen, messenger RNA (mRNA) was extracted, processed into complementary DNA, and analyzed by semiquantitative real-time polymerase chain reaction. Lesional mRNA expression of tumor necrosis factor (TNF), interferon γ (IFNγ), interleukin 10 (IL-10), IL-12, IL-13, IL-17, IL-23, IL-32, LL-37, psoriasin, human β-defensin 2 (hBD-2) and hBD-3, as well as IL-1α, IL-18, and granulysin was normalized to healthy skin. At the same time, tissue sections were cut from the same 24 HS biopsies and analyzed by immunohistochemical staining for the presence of lesional inflammation (semiquantitative score taking into consideration the spread of inflammation over the whole biopsy of the presence of neutrophils
, and macrophages [CD68] and the mean of these 3 scores was entitled as inflammatory score). All these methods were performed as previously described.
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For analysis purposes, continuous variables (normalized mRNA levels and semiquantitative immunohistochemistry scoring) were categorized into high vs low values by using their medians as cutoff points.
Semantic Map Analysis
Associations among categorized factors were analyzed by means of an algorithm that is able to put variables in reciprocal correlation and display the best connections among them. 10 Briefly, sequential univariate logistic regression models were fitted by taking each time one variable as the predictor and the other as the dependent factor. This process is reiterated until all variables in the model are processed. Due to the relatively low numbers of patients in the study, only univariate analysis was conducted. Finally, a matrix of normalized weights is produced from the regression coefficients. A mathematical filter, the maximum spanning tree, 10 is then applied to the matrix of weights and a semantic connectivity map is generated. In the resulting map, direct lines between variables show the strongest positive associations; these are quantified with a number between 0 (no correlation) and 1 (perfect correlation). In addition, spatial proximity between variables indicates patterns of direct correlations. The analysis was carried out using MATLAB, version 7.8 (MathWorks).
Results
Our 
Discussion
The present study presents an interesting clustering of all T H 1/ T H 17-associated cytokines around the lesional inflammation using the semantic map analysis. Furthermore, to our knowledge, we report for the first time that IL-1α and granulysin are upregulated in lesional HS skin compared with healthy skin. Similar to the present study, previous studies reported that the expression of cytokines TNF, IFNγ, IL-10, IL-12, IL-17, IL-23, and IL-32 and antimicrobial peptides LL-37, psoriasin, and β-defensins (hBD) 2 and 3 is elevated in lesional HS skin.
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In early stages of HS, neutrophilic abscess formation and influx of monocytes and macrophages and dendritic cells are prominent, whereas in the chronic state, the infiltrate expands with increased frequencies of plasma cells and B cells. 11, 12 Furthermore, the proinflammatory cytokines IL-23 and IL-12 are expressed by macrophages infiltrating papillary and reticular dermis, 5,11 which are believed to b e i m p o r t a nt m e d i ato r s i n a u to i m m u n e t i s s u e destruction. 11, 13 Especially, IL-23 has been shown to be involved in the induction of a T helper cell subset producing IL-17, which were found to infiltrate the dermis in the 
Limitations
One possible limitation of this study is that the analysis is mainly exploratory and specific hypotheses emerging from the map should be tested in further ad hoc studies. Another limitation is the relatively low number of patients included in the analysis, which does not allow generalization of results.
Conclusions
The results of the present study suggest that HS is a T H 1/T H 17-driven inflammatory skin disease, which could raise the idea that patients with HS might benefit from anti-T H 1/T H 17 treatment strategies. However, the relevance of the single cytokines in HS pathogenesis remains to be established. 
